PA££NT COOPERATION TREATY. 


From the INTERNATIONAL BUREAU 


PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 

To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

A r 1 i nntnn \/A OOOCiO 

Arlington, vm zzzuz 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 

Date of mailing (day/month/year) 

02 November 2000 (02.11.00) 


International application No. 
PCT/SE00/00527 

Applicant's or agent's file reference 
12174 

International filing date (day/month/year) 

17 March 2000(17.03.00) 

Priority date (day/month/year) 
19 March 1999(19.03.99) 

Applicant 

UHLIN, Goran 


1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

09 October 2000 (09.10.00) 

| | in a notice effecting later election filed with the International Bureau on: 


2. The election | X | was 

| | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



Authorized officer 

The International Bureau of WIPO 

34, chemin des Colombettes 

Charlotte ENGER 

1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 

Telephone No.: (41-22) 338.83.38 


Form PCT/IB/331 (July 1992) SE0000527 


INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT ^ 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification ? : 
D06F 43/08 


Al 


(11) International Publication Number: WO 00/56970 

(43) International Publication Date: 28 September 2000 (28.09.00) 


(21) International Application Number: PCT/SEOO/00527 

(22) International Filing Date: 17 March 2000 (17.03.00) 


(30) Priority Data: 
9901002-7 


19 March 1999 (19.03.99) 


SE 


(71) Applicant (for all designated States except US): AKTIEBO- 

LAGET ELECTROLUX [SE/SE]; S-105 45 Stockholm 
(SE). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): UHLIN, Goran [SE/SE]; 
Mollaregatan 5, S-340 14 Lagan (SE). 

(74) Agent: SVAHN, Goran; AB Electrolux, Group Intellectual 
Property, S-105 45 Stockholm (SE). 


(81) Designated States: AE, AL. AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR. KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ t PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA f UG, 
US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 


Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

In English translation (filed in Swedish). 


(54) Title: APPARATUS FOR CLEANING TEXTILES WITH A DENSIFIED LIQUID TREATMENT GAS 

(57) Abstract 

A device for cleaning 
textile articles with a densified 
liquid state treatment gas, 
comprising a treatment 
chamber (10), a supply tank 
(18) for densified treatment 
gas and an evaporator 
chamber (36), which spaces 
are connected to each other by 
way of suitable tubes to allow 
pressure balance between 
the different spaces, filling 
of the treatment chamber (10) 
with liquid state treatment 
gas from the supply tank (18), 
as well as drainage of liquid 
state treatment gas from the 
treatment chamber (10) to 
the evaporator chamber (36). 
Compressor means (46) are 
arranged which are organized 
partly to achieve essentially 
complete drainage of gaseous 
treatment gas from the 
treatment chamber (10), and 
partly constitute the driving 

means during one in the treatment process included distillation phase, where densified treatment gas in the evaporator chamber (36) is 
gasified and through condenser means (44) conveyed back to the supply tank (18). The condenser means are in heat conducting touch 
with the evaporator chamber (36), and form together with the compressor means (46) a heat pump, which alone furnish the necessary heat 
energy for evaporating the liquid in the evaporator chamber (36). In a modified embodiment the treatment chamber (10) is adapted so as 
to act also as an evaporation chamber. 
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APPARATUS FOR CLEANING TEXTILES WITH A DENSIFIED LIQUID TREATMENT GAS 

The present invention concerns an apparatus for cleaning textile objects using a densified, 
liquid treatment gas, which preferebly is constituted by carbon dioxide. 

By washing textile objects one has traditionally had the possibility to choose to treat 
these in a detergent solution based on water, or to utilize a dry cleaning method, where 
water is replaced by trichlorethene or perchlorethene. By what is known as common 
wash, which can be used for most articles of clothing, these are placed in a treatment 
drum of a washing machine to be cleaned in a detergent solution based on water. For 
garmets not standing water-wash, those are instead placed in a dry-cleaning machine and 
are cleaned in a wash-solution based on solvents, usually containing perchlorethene. 
Those solutions based on solvents has, from an environmental standpoint, been found 
to be inappropriate, and hence one has tried to find replacement liquids, which from a 
washing viewpoint are equally good as wash-solutions based on solvents earlier used, 
but which at the same time do not demonstrate the drawbacks - from an environmental 
viewpoint - which are inherent in the wash-solutions based on solvents. 

Such a replacement liquid having suitable properties for cleaning of textiles is carbon 
dioxide in liquid or supercritical state. The patent specification US-A-5,267,455 describes 
a system for chemicaly cleaning textiles using carbon dioxide in liquid or supercritical 
state. This system include a treatment chamber, a supply tank for liquid carbon dioxide 
and likewise a vaporization chamber for liquid carbon dioxide, which has been used in 
the process and shall after purification be brought back to the supply tank. The liquid 
carbon dioxide is pumped from the supply tank to the treatment chamber, and when the 
cleaning process has been completed, from the treatment chamber to the vaporization 
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chamber. The vaporization of the liquid carbon dioxide takes place by heating, and the 
evaporated gas is conveyed through filters and a condensing apparatus back to the supply 
tank. The described process depicts how the chemical cleaning using liquid carbon 
dioxide should possibly come about, but is by no way optimized with respect to 
5 recovering from treatment and vaporization chambers liquid and gaseous carbon dioxide 
respectively. Because of the existing pressure conditions in the supply tank and in the 
vaporization chamber one cannot completely empty the vaporization chamber of gas, 
without specific measures. The solution will be to evacuate surplus gas to the ambient 
air, which entails that this gas must be replaced from a gas supplier, and that to a cost 

10 which is not negligible. 

The publication WO 99/13 148 describes a device for cleaning of garmets in liquid 
carbon dioxide. Like at the apparatus of US patent 5,267,455 this document describes 
a device comprising a treatment chamber, a supply tank and a vaporization chamber, 
which are mutually connected to each other by way of suitable tubes and valve means. 

1 5 Further, the device comprises compressor means, which is used partly, most important, 
to completely empty the treatment chamber of carbon dioxide, partly to serve as drivng 
means for carbon dioxide gas, which during one in treatment process included 
vaporization process from the vaporizer via condenser means shall be brought back to 
the supply tank. To evaporate liquid carbon dioxide in the vaporizer there are arranged 

20 particular heating means, and further, the condensing of carbon dioxide gas, which via 
the compressor means is directed to the condensation means, takes place without taking 
care of the energy thereby released. 

Thus one object of the present invention is to improve the device for cleaning textiles 
mentioned as known, as far as possible all in the system circulating carbon dioxide being 

25 taken care of, and after cleansing being brought back to the supply tank. Another object 
is to take care of the energy released during the process, and utilize this in process steps, 
where otherwise energy provided from outside has to be utilized. 

The stated objects will be obtained by a device for cleaning textiles with densified, 
liquid state treatment gas, which are given the characteristics stated in claim 1 . Preferred 

30 embodiments are included in adherent sub-claims. 

The invention will here be described in detail with reference to embodiments shown 
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on the drawing, in which figure 1 , schematically, shows a first embodiment of a device 
according to the invention intended for cleaning textiles in a washing fluid consisting 
of liquid carbon dioxide, and figure 2 shows a modified embodiment of the device 
according to figure 1 . 

With reference to figure 1 the device comprises, expressed in common language, a 
washing machine, a treatment chamber 10, in which the textiles to be cleaned are 
introduced. The treatment chamber 10 is of heavy duty accomplishment to be able to 
resist the high pressures, which are required to keep the carbon dioxide in fluid state at 
a temperature in the main corresponding to room temperature. A door 1 2 is arranged to 
seal the chamber 1 0, and also this is in the same solid accompishment. Suitable locking 
means, not shown, are arranged in order to keep the door 12 in a locked position during 
the cleaning operation in the treatment chamber 10. 

To get the cleaning of the textiles in the treatment chamber as effective as possible, 
an agitation of those is desired, and for that object the textiles are supported interior of 
a revolving washing drum 14 inside the treatment chamber 10. In prevalent way the 
drum may be equipped with carry-over bulges, not shown, intended to lift the textiles 
from the bottom of the drum during its revolving , and again release these as they have 
reached the upper part of the drum. In this way different parts of the textiles are brought 
in contact with the liquid carbon dioxide in a more uniform way. The revolving driving 
of the drum can be brought about with the aid of an electric motor 16, by way of a 
suitable transmission, for example in the way described in the patent US-A-5,267,455. 

For supply of the liquid carbon dioxide there is arranged a supply tank 1 8, the lower 
part of which is through tubes 20, 22 and valve 24 connected with the lower part of the 
treatment chamber 1 0. The upper part of the supply tank 1 8 is through tubes 26, 28, 30 
and 32 along with valves 29, 33, 34 connected with the upper part of the treatment 
chamber 10. 

For recycling of the carbon dioxide used in the cleaning process, there is arranged a 
evaporator chamber 36, which trough tubes 38, 40 with intermediate valve 42 is 
connected to the treatment chamber 1 0 at its lowermost part. For vaporization of the 
liquid carbon dioxide, which is conveyed from the treatment chamber 10 through the 
tubes 38. 40 and the valve 42 to the evaporator chamber 36, a heat exchanger in form 


of 
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a condenser 44 is used. 

A compressor 46 is a vital component in the washing machine according to the 
invention, and this compressor is driven by an electric motor 48. The compressor is used 
in substance to completely empty the treatment chamber 1 0 and the evaporator chamber 
36 after finished cleaning and evaporization process respectivily. The pressure side of the 
compressor 46 is connected to an inlet to the heat exchanger 44 through tubes 50, 52 and 
an intermidiate valve 54, and the outlet of the lower most part of the exchanger 44 is 
connected to the supply tank 18 through tubes 56, 58 and 60, an additional heat 
exchanger 62 and a valve 64. The low side of the compressor is connected to the tube 
28 through a tube 66. 

A valve 69 is arranged to evacuate air from the treatment chamber 10 before this will 
be filled with carbon dioxide. To compensate carbon dioxide lost during a preceding 
treatment phase, a further valve 68 is arranged to permit filling of the treatment chamber 
with new carbon dioxide, before a new treatment phase is begun. Carbon dioxide can, 
for instance, be partly left in the garmet articles of clothing, and partly be evacuated to 
the ambient air. 

The action of the washing machine shown in figure 1 will here be described. Upon 
introduction of articles of clothing in the washing drum 14 in the treatment chamber 10 
of the machine, the door 12 will be closed and locked in a non specified manner. After 
this moment the treatment chamber will be evacuated of air, which takes place through 
the opening of the valve 69 and a pump 67 is actuated and works until the pressure <; 0.5 
bar. When a pressure sensor 70 has detected this pressure in the treatment chamber 10, 
the valve 69 is closed and the pump 67 stopped. The next step is represented by a pre- 
pressurization of the treatment chamber 10, i.e. a connecting path is established from the 
supply tank 18 to the treatment chamber 10 in such a way that the pressure in the 
treatment chamber 10 attain a level of approximately 10 bar. The connection path is 
formed by the tube 26, the valves 29 and 33, the tube 30, the valve 34 and a tube 32. 
When in the treatment chamber 10 the new pressure level has been attained, the valve 34 
is closed and a valve 68 is opened for feeding new carbon dioxide to the treatment 
chamber 10 from an external supply, i.e. gas tube furnished by a gas deliverer. The duty 
of this additional carbon dioxide is to compensate for carbon dioxide, which was lost 
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during the previous treatment phase of the washing machine. For this purpose the valve 
68 is held open during a suitable time, and will be closed thereupon. 

After refilling of new carbon dioxide to the system, liquid carbon dioxide should be 
fed to the treatment chamber 10 from the supply tank 1 8. This phase starts with pressure 
5 balancing between the gas-side of the supply tank 18, i.e. the uppermost part of the 
supply tank, and the treatment chamber 10, and for this purpose the valve 34 will be 
opened. The valves 29 and 33 are already open. When the pressures in the treatment 
chamber 10 and in the supply tank 18 are equalized, the valve 24 will be opened and 
liquid carbon dioxide flows through the tube 20, the valve 24 and the tube 22 into the 

10 treatment chamber 10 up to a predetermined level. The amount of transferred carbon 
dioxide can easily be determined through measuring the lowering in level in the supply 
tank 18. By placing the supply tank 18 on a higher level than the treatment chamber 10, 
the transfer of liquid carbon dioxide from the supply tank to the treatment chamber can 
take place due to influence of gravitation so as to a pump can be despensed with. 

1 5 When the filling of the treatment chamber has been completed , all valves are closed 

and the cleaning process in the treatment chamber can commence. This process proceeds 
during roughly 10 minutes and implies shortly that the drum 14 with its load of garmets 
rotates in the liquid carbon dioxide, and during the rotation it treats and perform a 
stirring of the articles of clothing, as to give the washing liquor, the liquid carbon dioxide, 

20 good exposure to all parts of the garmets. 

When the cleaning process has been finished the washing liquor in the treatment 
chamber 10 shall be removed and the pressure therein lowered to atmospheric pressure, 
so that the door 12 can be opened and the clean garmets can be removed from the 
treatment chamber. The liquid carbon dioxide in the treatment chamber 10 will be taken 

25 care of in such a way that it is conveyed to the evaporator chamber 36 to be vaporized 
and from there via a condenser or heat exchanger 44 be brought back to the supply tank 
18. As in this stage the pressure differs very much between the evaporator chamber 36, 
the supply tank 18 and the treatment chamber 10 one should increase the pressure in the 
evaporator chamber 36 step by step through pressure balancing, first with the supply tank 

30 18, and thereupon with the treatment chamber 10, which in this stage has the highest 
pressure, and from where also the liquid carbon dioxide shall be conveyed to the 
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evaporator chamber 36. In a first step a connection is established between the supply tank 
18 and the evaporator chamber via the tube 26, the valves 29 and 33, the tube 30, 
another tube 31, a valve 27 and a tube 35 in order to increase the pressure in the 
evaporator chamber 36 to about the same level as that existing in the supply tank 18. 
5 Subsequently the valves 29 and 33 are closed. 

In a second step pressure balancing shall take place between the treatment chamber 
10 and the evaporator chamber 36, and for this purpose the valve 34 will be opened to 
establish a connection between the treatment chamber 10 and the evaporator chamber 
36 through the tube 32, the valve 34, the tube 3 1, the valve 27 and the tube 35. When 

10 the pressures are equal in the treatment chamber 10 and the evaporator chamber 36 a 
valve 42 is opened so that a connection is opened between the lower part of the 
treatment chamber 10 and the evaporator chamber 36 via the tube 38, the valve 42 and 
the tube 40. The valve 42 is kept open as long as required for all free liquid carbon 
dioxide in the treatment chamber 10 to leave for the evaporator chamber 36. Depending 

15 on that the treatment chamber 10 is located above the evaporator chamber 36, the 
transfer of liquid carbon dioxide from the treatment chamber to the evaporator chamber 
can take place by means of gravitation, and an otherwise necessary pump can be 
despensed with. 

The evaporator chamber 36 now contains dirt-mingled washing liquid and liquid 
20 carbon dioxide from the treatment chamber 1 0, and in its upper part gaseous carbon 
dioxide. To separate the dirt from the liquid carbon dioxide a process of destination will 
follow, where gaseous carbon dioxide with aid of the compressor 46 will be sucked from 
the evaporator chamber 36 and through the condenser or heat exchanger 44 is conveyed 
to the supply tank 18, which the carbon dioxide again reaches in liquid state. Now the 
25 valve 42 being closed and the valves 33 and 54 are opened, while the valve 64 and a 
valve 65 are activated to regulate the pressure in the tube upstream the valves and 
compensate for the pressure in the compressor 46 and in the supply tank 18. The 
compressor 46 is started and is allowed to run until the pressure in the evaporator 
chamber tends to decrease. The compressor sucks gaseous carbon dioxide from the 
30 evaporator chamber 36 through the tube 35 ? the valve 27, the tube 3 1, the tube 30, the 
valve 33 and the tube 66 and gives off gaseous carbon dioxide at enhanced pressure and 
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heat content through the tube 50, the valve 54, the tube 52 to the heat exchanger 44, 
where heat is emitted to the evaporator chamber 36 under condensation of the gaseous 
carbon dioxide. In this phase the gas is essentially condensed and can be conveyed 
through the tube 56 to a further heat exchanger 62, the task of which is to completely 
5 condense the remaining gaseous carbon dioxide in order to convey only liquid carbon 
dioxide via the tube 58, the valves 64 and 65 and the tube 60 back to the supply tank 1 8. 

When the process of destination has been finished preparations for opening the door 
1 2 and taking out of the clean articles of clothing follow on. For this purpose first the 
pressure in the treatment chamber 10 has to be decreased and should assume the value 
10 1.5 bar. Thus the valve 33 will be closed while valve 55 is opened and the compressor 
46 is started and can work until the pressure in the treatment chamber 10 has assumed 
the desired value of 1.5 bar. To make it possible to open the door 12, the pressure in the 
treatment chamber must be decreased further to the value 0 bar, and for this purpose a 
so called free-blowing takes place, which is brought about by opening a valve 39, and via 
15 a filtering device 41 the remaining gaseous caebon dioxide is conveyed to the ambient air. 

Before the door is opened the destillate is taken charge of, i.e. the dirt segregated in 
the evaporator chamber 36. This is called dirt-blowing and implies that a valve 43 is 
rapidly opened and closed to press out the destillate and at the same time minimize the 
amount of gaseous carbon dioxide accompaning the destillate. After this instant of 
20 operation the cleaning process is completed, and the door 12 can be opened for taking 
out the clean articles of clothing. 

On the eve of a following new washing process probably the balance in the supply 
tank 18 can need adjustments in respect of temperature and pressure. For this purpose 
the valves 55, 64 and 65 are opened and the compressor 46 will be started and allowed 
25 to run until the pressure in the supply tank 18 assumes a suitable value, in the example 
57 bar. If required, also the heat exchanger 62 is activated. Afterwards all valves are 
closed and the compressor 46 will be stopped. 

For control of the function of the washing machine there is arranged preferable a 
computerized guide system, which recives information on pressure and temperature 
30 states in the treatment chamber 10, the supply tank 18 and likewise in the evaporator 
chamber 36 from suitable temperature and pressure sensors therein. Moreover, it is of 
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value to be able to measure the level of liquid carbon dioxide in the supply tank 18 and 
in the treatment chamber 10, and to this end suitable level gauges can be arranged. The 
different sensors for pressure, temperature and level are schematically shown on the 
drawing, but are not described in details since they are of conventional designs, and have 
5 no specific significance in connnection with the invention. The same is valid for the 
chosen computerized control system, which in the same way can be of any conventional 
kind. 

As evident from the above given description of a preferred embodiment of the 
invention, the gaseous carbon dioxide in the described washing machine is taken care of 

10 practically completely. Due to connections between those parts of the different in the 
machine arranged containers holding vapour phase carbon dioxide a necessary pressure 
balancing takes place between the containers in relation to pressurizing of the treatment 
chamber 10 and the evaporator chamber 36 before transferring liquid carbon dioxide 
from the supply tank 18 to the treatment chamber 10 and from the treatment chamber 10 

15 to the evaporator chamber 36 respectively. In relation to the destination of gaseous 
carbon dioxide from the evaporator chamber 36, condensing takes place in the condenser 
or heat exchanger 44 of gaseous carbon dioxide released from the compressor 46 under 
raised pressure and increased heat content, and the heat given off at that occasion is 
utilized to vaporize the liquid caifcon dioxide in the evaporator chamber 36. Thus, in this 

20 way one can dispense with specific heating arrangements for the evaporation process. 

In the embodiment shown in figure 1 a separate vaporizer is arranged. To further 
simplify the washing machine, in a modified embodiment as shown in figure 2tho 
evaporator chamber 36 is excluded, and the vaporization of liquid carbon dioxide takes 
place directly from the treatment chamber 10. In the schematically shown example of 

25 figure 2 the vaporizer has been depicted as a box designated 80 and located beneath the 
treatment chamber 10, and containing a heat exchanger 82 of a kind similar to the heat 
exchanger 44 in figure L 

The function of the device shown in figure 2 is essentially the same as the one by the 
device according to figure 1 . Owing to that the vaporization in this embodiment takes 

30 place directly from the treatment chamber 10 in stead of from a separate evaporator 36, 
the process steps in the embodiment according to figure 1, which goes with the transfer 
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of liquid carbon dioxide from the treatment chamber to the evaporator chamber, as well 
as some of the necessary pressure balancing moments between the evaporator chamber, 
the treatment chamber and the supply tank can be dispensed with. 

During the condensing progress the task in both embodiments according to figure 1 
and figure 2 is to empty the treatment chamber of liquid carbon dioxide, and at the same 
time clean this working fluid from impurities having been released from textiles processed 
in the treatment chamber. In the washing machine according to figure 2 the evaporization 
process, which follow on as the treatment phase has been concluded, in brevity takes 
place in the following manner. 

The valves 33, 54 and 64 are opened and the compressor started so that gaseous 
carbon dioxide is sucked from the treatment chamber 10 through the tubes 32 and 30, 
the valve 33 and the tube 66. The compressor 46 delivers on its compression face 
gaseous carbon dioxide with raised pressure and increased temperature, and gas is 
conveyed through the tube 50, the valve 54 and the tube 52 to the heat exchanger 82, 
where it gives off its heat and, essentially in liquid state, is conveyed further on via the 
tube 56 to the heat exchanger 62, where possibly remaining gaseous carbon dioxide is 
transferred to liquid state. The liquid carbon dioxide is after that conveyed through the 
tube 58, the valve 64 and the tube 60 back to the supply tank 18. Thanks to the 
evaporator chamber now constituting a part of the treatment chamber 10 and the heat 
exchanger 82 to its function as a condenser for the gaseous carbon dioxide is arranged 
in direct connection to the treatment chamber and emits condensing heat to that, at the 
embodiment according to figure 2, an advantageous simplification of the washing 
machine is obtained. As in the embodiment of figure 1, by means of the action of the 
compressor 46, is obtained on the whole a complete taken charge of the working fluid, 
i.e. carbon dioxide in liquid and gaseous state. Owing to that the heat released by 
condensing the carbon dioxide is brought back to the process, the amount of energy 
needed to be provided from outside is restricted, and specific heating devices for 
evaporation of liquid carbon dioxide can be dispensed with. This also entails that every 
treatment phase where textiles are cleaned in liquid carbon dioxide can be followed by 
a destilling phase, so the liquid state carbon dioxide brought back to the supply tank is 
always clean. This is not the case in the above mentioned publication WO-99/13148, 
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where during the cleaning process the liquid carbon dioxide is circulated through filtering 
means and the supply chamber back to the treatment chamber, and is consequently not 
completely cleaned like at a destination process. According to the invention the problem 
has found its solution by way of the heat energy available in the evaporator, which has 
5 been changed up by a heat pump formed of the compressor means and the condenser 
means. 

The invention is not restricted to the above described and in the drawing shown 
example of embodiment, but modifications and additions can be introduced within the 
concept of invention as defined in the following patent claims. 

10 
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Claims 

1 . Device for cleaning of textile articles with a densified, liquid state treatment gas, 
comprising a treatment chamber (10), a supply tank (18) for densified treatment gas 
and an evaporator chamber (36), the spaces which are connected to each other by way 

5 of suitable tubes to permit pressure balance between the different spaces, filling of 

the treatment chamber (10) with liquid state treatment gas from the supply tank (18), 
as well as drainage of liquid state treatment gas from the treatment chamber (10) to 
the evaporator chamber, including compressor means (46) arranged, which are 
adapted partly to bring about essentially complete drainage of gaseous treatment gas 

10 from the treatment chamber (10), partly to constitute the driving means during one 

in the process included destination phase where densified treatment gas in the 
evaporator chamber (36) is given gaseous state and via condenser means (44) is 
conveyed back to the supply tank (18), characterized therein that the condenser 
means (44) being in heat transmitting contact with the evaporator chamber (36), 

1 5 besides the compressor means are organized together with the condenser means to 

form a heat pump intended alone to furnish the heat energy requisite for evaporation 
of the liquid in the evaporator. 

2. Device according to claim 1 , characterized therein that in the tube connecting the 
20 evaporator chamber (36) to the supply tank (18) is arranged an additional heat 

exchanger (62). 

3 . Device according to claim 1 or 2, characterized therein that the supply tank ( 1 8) is 
arranged above the treatment chamber (10), which is arranged above the evaporator 

25 chamber (36) so that liquid state treatment gas due to gravitation can be conveyed 

from the supply tank (18) to the treatment chamber (10), respectively from the 
treatment chamber (10) to the evaporator chamber (36). 

4. Device according to any of the preceding claims, characterized therein that the 
30 liquid state treatment gas is constituted by carbon dioxide. 
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5. Device according to claim 1 , characterized therein that the treatment chamber ( 1 0) 
is adapted to also constitute evaporator chamber. 

6. Device according to claim 5, characterized therein that the condensor means 
5 (80,82) are in heat transferring contact with the treatment chamber (10). 

7. Device according to claim 6, characterized therein that the condensor means are 
constituted by a heat exchanger comprising a container (80), which is applied at the 
bottom of the treatment chamber (1 0), and the interior of which is in flow-connection 

10 to the interior of the treatment chamber, besides a tube (82) is passing through the 

container (80), and during a course of evaporation gaseous carbon dioxide is 
conveyed from the treatment chamber (10) via the compressor (46) to condensing. 
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Anordning for rengoring av textilf oremal med en fortatad, 
vatskeformig behandlingsgas 

Foreliggande uppfinning avser en anordning for rengoring av 
textilf oremal med anvandning av en fortatad, vatskeformig 
behandlingsgas som f oretradesvis utgores av flytande koldioxid. 

Vid tvatt av textilf oremal" har man av tradition haft 
mojlighet att valja att behandla dessa i en vattenbaserad 
tvattlosning eller att utnyttja en kemtvattmetod dar i stallet 
for vatten trikloreten eller perkloreten kommit till anvand- 
ning. Vid s.k. vanlig tvatt, som kan utnyttjas for de fiesta 
textilplagg, placeras textilplaggen i en behandlingstrumma i en 
tvattmaskin och rengors i en vattenbaserad tvattlosning. For 
sadana plagg som inte tal vattentvatt placeras i stallet 
textilplaggen i en kemtvattmaskin och rengors i en losningsme- 
delsbaserad tvattvatska, vanligen innehallande perkloreten. 
Dessa losningsmedelsbaserade tvattvatskor har befunnits 
olampliga ur mil j osynpunkt och man har darfor sokt finna 
ersattningsvatskor som ur tvattsynpunkt ar likvardiga med 
tidigare anvanda losningsmedelsbaserade tvattvatskor men som 
samtidigt inte uppvisar de olagenheter ur mil j osynpunkt som 
vidlader de losningsmedelsbaserade tvattvatskorna . 

En sadan ersattningsvatska med passande egenskaper for 
rengoring av textilier ar koldioxid i flytande eller superkri- 
tiskt tillstand. Patentpublikationen US-A-5, 267 , 455 beskriver 
ett system for kemisk rengoring av textilier med anvandning av 
koldioxid i flytande eller superkritiskt tillstand. I systemet 
ingar en behandlingskammare, en f orradskammare for flytande 
koldioxid liksom en f orangningskammare for sadan flytande 
koldioxid som anvants i processen och efter rening skall 
aterforas till f orradskammaren . Den flytande koldioxiden pumpas 
fran f orradskammaren till behandlingskammaren och nar rengo- 
ringsprocessen slutforts fran behandlingskammaren till forang- 
ningskammaren . Forangningen av den flytande koldioxiden sker 
genom uppvarmning och den forangade gasen leds genom filter och 
en kondenseringsanordning tillbaka till f orradskammaren . Den 
beskrivna processen aterger hur den kemiska rengoringen med 
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hjalp av flytande koldioxid skulle kunna tillga men ar inte pa 
nagot satt optimerad nar det galler att atervinna flytande 
respektive gasformig koldioxid fran behandlingskammare och 
f orangningskammare . Pa grund av de i f orradskammaren och i 
5 f orangningskammaren radande tryckf orhallandena kan man inte 
utan sarskilda atgarder fullstandigt tomma f orangningskammaren 
pa gas. Losningen blir att evakuera overskottsgas till den 
omgivande atmosfaren vilket leder till att denna gas maste 
ersattas av gas fran en gasleverantor till en kostnad som inte 

10 ar forsumbar. 

Publikationen WO 99/13148 beskriver en anordning for 
rengoring av klader i vatskeformig koldioxid. Liksom vid 
anordningen enligt publikationen US-5,267,455 innef attar den 
har beskrivna anordningen en behandlingskammare, en forradskam- 

15 mare och en f orangningskammare vilka ar inbordes forbundna med 
varandra medelst passande ledningar och ventilorgan. Anordning- 
en innefattar dessutom kompressororgan som anvands dels for att 
i huvudsak fullstandigt tomma behandlingskammaren pa koldioxid- 
gas och vidare for att tjana som drivande organ for koldioxid- 

20 gas som under en i behandlingsprocessen ingaende forangnings- 
process fran forangaren via kondensororgan skall aterforas till 
f orradskammaren. For forangningen av vatskeformig koldioxid i 
forangaren ar sarskilda upphettningsorgan anordnade och vidare 
sker kondenseringen av koldioxidgas, som via kompressororganen 

25 leds till kondenseringsorganen, utan att den darvid frigjorda 
energin omhandertas. 

Ett andamal med uppfinningen ar salunda att pa sadant satt 
forbattra de omnamnda kanda anordningarna for rengoring av 
textilier att i mojligaste man all i systemet cirkulerande 

30 koldioxid omhandertas och efter rening aterfors till forrads- 
kammaren. Ett annat andamal ar att tillse att tillvarata under 
processen frigjord energi och utnyttja denna i processteg dar 
annars utifran tillford energi maste utnyttjas. 


35 av textilf oremal med en fortatad, vatskeformig behandlingsgas 
som erhallit de i patentkravet 1 angivna sardragen. Foredragna 


De angivna andamalen uppnas vid en anordning for rengoring 
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utf oringsf ormer finns intagna i tillhorande underkrav. 

Uppfinningen skall nu beskrivas narmare i anslutning till 
pa ritningen visade utf dringsexempel, dar fig. 1 schematiskt 
visar ett forsta utforande av en enligt uppfinningen utford 
5 anordning for rengoring av textilier i en tvattvatska bestaende 
av flytande koldioxid och fig. 2 visar ett modifierat utforande 
av anordningen enligt fig. 1. 

Med hanvisning till fig. 1 innef attar anordningen, med 
vanligt sprakbruk en tvattmaskin, en behandlingskammare 10 i 

10 vilken de textilier som skall rengoras ar inforbara. Behand- 
lingskammaren 10 ar i kraftigt utforande for att kunna motsta 
de hoga tryck som ar erforderliga for att koldioxiden skall 
hallas flytande vid en temperatur som i huvudsak overensstammer 
med rumstemperaturen. En lucka 12 ar anordnad att tillsluta 

15 kammaren 10 och ar aven den i samma kraftiga utforande. 
Passande, ej visade lasorgan ar anordnade att under behandling- 
en i behandlingskammaren 10 halla luckan 12 i stangt lage. 

For att rengoringen av textilierna i behandlingskammaren 
skall bli sa effektiv som mojligt onskar man en omrorning av 

20 dessa och for detta andamal ar textilerna uppburna i en 
roterbar trumma 14 inuti behandlingskammaren 10. Pa gangse satt 
kan darvid trumman vara forsedd med medbringarvalkar, ej 
visade, avsedda att under trummans rotation lyfta upp textili- 
erna fran trummans botten och ater frige dessa nar de natt 

25 trummans ovre del. Pa detta satt bringas olika delar av 
textilierna pa ett mer likformigt satt i kontakt med den 
vatskef ormiga koldioxiden. Runtdrivningen av trumman kan 
astadkommas med hjalp av en elektrisk motor 16 via en passande 
transmission, exempelvis pa det satt som beskrivs i patent- 

30 publikationen US-A-5, 267 , 455 . 

For forvaring av den flytande koldioxiden ar en forradskam- 
mare 18 anordnad vars nedre del ar forbunden med den nedre 
delen av behandlingskammaren 10 via ledningar 20, 22 och en 
ventil 24. Den ovre delen av f orradskammaren 18 ar forbunden 

35 med den ovre delen av behandlingskammaren 10 via ledningar 2 6, 
28, 30 och 32 samt ventiler 29, 33, 34. 
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For atervinning av i tvattprocessen anvand koldioxid ar en 
f orangningskammare 36 anordnad vilken via ledningar 38, 40 med 
mellanliggande ventil 42 ar kopplad till behandlingskammaren 10 
i dess nedersta del. For forangning av den flytande koldioxid 
5 som fran behandlingskammaren 10 via ledningarna 38, 40 och 
ventilen 42 leds till f orangningskammaren 36 anvands en 
varmevaxlare i form av en kondensor 44. 

En avgorande komponent i tvattmaskinen enligt uppfinningen 
ar en kompressor 46 som drivs av en elektrisk motor 48. Denna 

10 anvands for att i huvudsak fullstandigt tomma behandlingskamma- 
ren 10 och f orangningskammaren 36 efter avslutade rengorings- 
respektive f orangningsprocesser . Trycksidan pa kompressorn 4 6 
ar via ledningar 50, 52 och en mellanliggande ventil 54 
forbunden med ett inlopp till varmevaxlaren 44 vars utlopp via 

15 ledningar 56, 58 och 60, en ytterligare varmevaxlare 62 och en 
ventil 64 ar forbundet med den nedre delen av f orradskammaren 
18. Kompressorns sugsida ar via en ledning 66 kopplad till 
ledningen 28. 

For luf tevakuering av behandlingskammaren 10 innan denna 

20 fylls med koldioxid ar anordnad en ventil 69. En ytterligare 
ventil 68 ar anordnad for att medge fyllning av behandlingskam- 
maren med ny koldioxid innan en ny behandlingsf as paborjas for 
kompensering av den koldioxid som gatt forlorad under foregaen- 
de behandlingsf as . Koldioxid kan t.ex. delvis bli kvar i 

25 textilplaggen och dessutom kan viss evakuering av koldioxid 
till atmosfaren ske. 

Funktionen hos den i fig. 1 visade tvattmaskinen kommer nu 
att beskrivas. Efter det att textilplagg inforts i trumman 14 
i maskinens behandlingskammare 1.0 stangs luckan 12 och lases pa 

30 icke narmare angivet satt. Efter detta moment sker en evakue- 
ring av luft fran behandlingskammaren och for detta andamal 
oppnas ventilen 69 och en pump 67 startas och far arbeta till 
dess trycket i behandlingskammaren blivit <-0,5 bar. Nar en 
tryckgivare 70 detekterat detta tryck i behandlingskammaren 10 

35 stangs ventilen 69 och pumpen 67 stoppas. Nasta steg utgors av 
en fortryckning av behandlingskammaren 10, dvs en forbindelse- 
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vag upprattas fran forradskammaren 18 till behandlingskammaren 
10 sa att trycket i behandlingskammaren 10 nar en niva av ca 10 
bar. Forbindelsevagen bildas av ledningen 26, ventilerna 29 och 
33, ledningen 30, ventilen 34 och ledningen 32. Nar den nya 
5 trycknivan uppnatts i behandlingskammaren 10 stangs ventilen 34 
och en ventil 68 oppnas for tillforsel till behandlingskammaren 
10 av ny koldioxid fran ett externt forrad, t.ex. en gasflaska 
levererad av en gasleverantor . Denna extra koldioxid har till 
uppgift att ge kompensation for koldioxid som gatt forlorad 

10 under foregaende behandlingsf as i tvattmaskinen . Ventilen 68 ar 
oppen under for andamalet passande tid och stangs darefter. 

Efter pafyllningen av ny koldioxid i systemet skall 
flytande koldioxid inforas i behandlingskammaren 10 fran 
forradskammaren 18. Denna fas inleds med en tryckut j amning 

15 mellan gassidan i forradskammaren 18, dvs den ovre delen av 
forradskammaren, och behandlingskammaren 10 och for detta 
andamal oppnas ventilen 34. Ventilerna 29 och 33 i forbindelse- 
vagen star redan oppna. Nar trycken i behandlingskammaren 10 
och i forradskammaren 18 ar lika oppnas ventilen 24 och 

20 flytande koldioxid strommar genom ledningen 20, ventilen 24 och 
ledningen 22 till behandlingskammaren 10 till en forutbestamd 
niva. Mangden overford koldioxid kan latt bestammas genom 
matning av nivasankningen i forradskammaren 18. Genom att 
forradskammaren 18 placerats pa en hogre niva an behandlings- 

25 kammaren 10 kan overforingen av flytande koldioxid fran 
forradskammaren till behandlingskammaren ske under inverkan av 
gravitationen sa att en pump kan undvaras. 

Nar fyllningen av behandlingskammaren 10 avslutats stangs 
alia ventiler och rengoringsprocessen i behandlingskammaren kan 

30 ta sin borjan. Denna process pagar under ca 10 minuter och 
innebar i korthet att trumman 14 med sin last av textilplagg 
roterar i den flytande koldioxiden och under sin rotation 
bearbetar och utfor en omrorning av plaggen sa att tvattvats- 
kan, den flytande koldioxiden, far god kontakt med plaggens 

35 alia delar. 

Nar rengoringsprocessen avslutats skall tvattvatskan i 
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behandlingskammaren 10 avlagsnas och trycket i .denna sankas 
till atmosf arstryck sa att luckan 12 kan oppnas och de rena 
textilplaggen uttagas fran behandlingskammaren. Den flytande 
koldioxiden i behandlingskammaren 10 tas om hand, pa sa -satt att 
den leds till r f orangningskammaren 36 for att darifran forangas 
och via en kondensor eller varmevaxlare 44 aterforas till 
f orradskammaren 18. Da i detta skede ; f orangningskammaren 36, 
f orradskammaren 18 och behandlingskammaren 10 har mycket olika 
tryck bor man stegvis hoja trycket i f orangningskammaren 36 
genom tryckut j amning forst med f orradskammaren 18 och darefter 
med behandlingskammaren 10 som i detta skede har det hogsta 
trycket och varifran ocksa den flytande koldioxiden skall 
overforas till f orangningskammaren 36. I ett forsta steg 
upprattas darvid en forbindelse mellan f orradskammaren 18 och 
f orangningskammaren 36 via ledhingen 26, ventilerna 29 och 33, 
ledningen 30, en-ledning 31, en ventil 27 och en ledning 35 sa 
att trycket i f orangningskammaren 36 hojs till ungefar i niva 
med det som galler i f orradskammaren 18. Darefter stangs 
ventilerna 29 och 33. 

I ett andra steg skall tryckut j amning ske mellan behand- 
lingskammaren 10 och f orangningskammaren 36 och for detta 
andamal oppnas ventilen 34 for att uppratta en forbindelse 
mellan behandlingskammaren 10 och f orangningskammaren 36 via 
ledningen 32, ventilen 34, ledningen 31, ventilen 27 och 
ledningen 35. Nar trycken ar lika i behandlingskammaren 10 och 
f orangningskammaren 36 oppnas ventilen 42 sa att en forbindelse 
oppnas mellan den nedre anden av behandlingskammaren 10 och 
f orangningskammaren 36 via ledningen 38, ventilen 42 och 
ledningen 40. Ventilen 42 halls oppen en passande lang tid sa 
att all fri flytande koldioxid i behandlingskammaren 10 kan 
avga till f orangningskammaren 36. Genom att behandlingskammaren 
10 ar belagen ovanfor f orangningskammaren 36 kan overforingen 
av flytande koldioxid fran behandlingskammaren till forang- 
ningskammaren ske med gravitationens hjalp och en annars 
nodvandig pump avvaras. 

Forangningskammaren 36 innehaller nu smutsbemangd 
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tvattvatska, flytande koldioxid, fran behandlingskammaren 10 
och i sin ovre del koldioxidgas . For att avskilja smutsen fran 
den flytande koldioxiden skall en destilleringsprocess ta vid 
dar koldioxidgas med hjalp av kompressorn 4 6 sugs fran fbrang- 
5 ningskammaren 36 och via kondensorn eller varmevaxlaren 4 4 leds 
vidare till f orradskammaren 18 som den nar aterigen i flytande 
form. Ventilen 42 stangs nu och ventilerna 33 och 54 oppnas 
medan ventilen 64 och en ventil 65 aktiveras for att reglera 
mot trycket i ledningen fore ventilerna samt kompensera for 

10 trycket i kompressorn 46 och i f orradskammaren 18. Kompressorn 
4 6 startas och far ga till dess trycket i f orangningskammaren 
36 tenderar att sjunka. Kompressorn 46 suger koldioxidgas fran 
f orangningskammaren 36 via ledningen 35, ventilen 27, ledningen 
31, ledningen 30, ventilen 33 och ledningen 66 och avger 

15 koldioxidgas med forhojt tryck och varmeinnehall via ledningen 
50, ventilen 54, ledningen 52 till varmevaxlaren 44 dar varme 
avges till f orangningskammaren 36 under kondenseringen av 
koldioxidgasen. Den till stora delar nu kondenserade gasen leds 
vidare via ledningen 56 till en ytterligare varmevaxlare 62 som 

20 har till uppgift att fullstandigt kondensera resterande 
koldioxidgas sa att endast flytande koldioxid leds vidare via 
ledningen 58, ventilerna 64 och 65 och ledningen 60 tillbaka 
till f orradskammaren 18. 

Nar destilleringsprocessen avslutats tar f orberedelser vid 

25 for oppning av luckan 12 och uttagning av de rena kladesplag- 
gen. For detta andamal maste forst trycket sankas i behand- 
lingskammaren 10 och uppgiften ar att trycket efter sankningen 
skall anta vardet 1,5 bar. Salunda stangs ventilen 33 medan en 
ventil 55 oppnas och kompressorn 46 startas och far arbeta till 

30 dess trycket i behandlingskammaren 10 antagit det onskade 
vardet 1,5 bar. For att kunna oppna luckan 12 maste trycket i 
behandlingskammaren 10 ytterligare sankas till vardet 0 bar och 
for detta andamal sker en s.k. fribl&sning som astadkommes 
genom att en ventil 39 oppnas och via en f iltreringsanordning 

35 41 leder ut resterande koldioxidgas i det fria. 

Innan luckan sedan oppnas sker omhandertagning av destilla- 
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tet, dvs den avskiljda smutsen i f orangningskammaren 36. Detta 
kallas smutsblasning och innebar att en ventil 43 snabbt oppnas 
och stangs for att trycka ut destillatet och samtidigt minimera 
mangden koldioxidgas som medfoljer destillatet. Efter detta 
5 processmoment ar rengoringsprocessen slutford och luckan 12 kan 
oppnas for uttagning av de rena kladesplaggen . 

Infor en ef terf 61 j ande ny tvattprocess kan eventuellt 
balansen i f orradskammaren 18 behova justeras vad avser 
temperatur och tryck. For detta andamal oppnas ventilerna 55, 
10 64 och 65 och kompressorn 46 startas och far ga till dess 
trycket i f orradskammaren 18 antagit ett passande varde, i 
exemplet 57 bar. Vid behov aktiveras aven varmevaxlaren 62. 
Darefter stangs alia ventiler och kompressorn 46 stoppas. 


15 datoriserat styrsystem anordnat som erhaller uppgifter om 
tryck- och temperaturf orhallanden i behandlingskammaren 10, 
f orradskammaren 18 liksom i f orangningskammaren 36 via passande 
temperatur- och tryckgivare. Dessutom ar det av varde att kunna 
mata nivan flytande koldioxid i f orradskammaren 18 och i 

20 behandlingskammaren 10 och for detta andamal kan passande 
nivagivare vara anordnade. De olika givarna for tryck, tempera- 
tur och niva ar schematiskt visade pa ritningen men inte 
narmare beskrivna da de ar av konventionellt utforande och inte 
har nagon mer avgorande betydelse i samband med uppf inningen . 

25 Detsamma galler det valda datoriserade styrsystemet som pa 
samma satt kan vara av nagot konventionellt slag. 

Som framgar av den ovan givna beskrivningen av ett foredra- 
get utforande av uppfinningen tas i det narmaste fullstandigt 
koldioxid i gasform och flytande form om hand i den beskrivna 

30 tvattmaskinen. Genom sammankoppling av de delar av de olika i 
maskinen anordnade behallarna som har koldioxid i gasfas sker 
nodvandig tryckut j amning mellan behallarna i samband med 
trycksattning av behandlingskammaren 10 och f orangningskammaren 
36 infor overforingen av flytande koldioxid fran forradskamma- 

35 ren 18 till behandlingskammaren 10 respektive fran behandling- 
skammaren 10 till f orangningskammaren 36. I samband med 


For styrning av tvattmaskinens funktion ar lampligen ett 
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destilleringen av koldioxidgas fran f orangningskammaren 36 sker 
kondensering av den av kompressorn 4 6 avgivna, forhojt tryck 
och okat varmeinnehall uppvisande koldioxidgasen i kondensorn 
eller varmevaxlaren 4 4 och det darvid avgivna varmet utnyttjas 
for forangning av den flytande koldioxiden i f orangningskamma- 
ren 36. Man kan salunda pa detta satt avvara sarskilda uppvarm- 
ningsanordningar for f orangningsprocessen . 

I det i fig. 1 visade utforandet har en separat forangare 
36 anordnats. For att ytterligare forenkla tvattmaskinen har i 
ett modifierat utforande visat i fig. 2 forangaren 36 utgatt 
och forangningen av flytande koldioxid sker i stallet direkt 
fran behandlingskammaren 10. I det schematiskt visade exemplet 
i fig. 2 har forangaren atergivits som en under behandlingskam- 
maren 10 belagen lada benamnd 80 vilken innehaller en varmevax- 
lare 82 av liknande slag som varmevaxlaren 44 i fig. 1. 

Funktionen hos den i fig. 2 visade anordningen ar vasentli- 
gen densamma som hos anordningen enligt fig. 1. Genom att 
forangningen i detta utforande sker direkt fran behandlingskam- 
maren 10 i stallet for fran en separat forangare 36 kan de 
processmoment i utforandet enligt fig. 1 som hor samman med 
f orf lyttningen av flytande koldioxid fran behandlingskammaren 
till f orangningskammaren liksom vissa av de nodvandiga tryckut- 
jamningsmomenten mellan f orangningskammaren, behandlingskamma- 
ren och f orradskammaren undvaras. 

Uppgiften under kondenseringsf orloppet i bada utforandena 
enligt fig. 1 och fig. 2 ar att tomma behandlingskammaren pa 
flytande koldioxid och samtidigt rena detta arbetsf luidum fran 
fororeningar som tillforts under behandlingen av textilier i 
behandlingskammaren. I tvattmaskinen enligt fig. 2 sker 
forangningsf orloppet, som vidtar sedan behandlingsf asen 
avslutats, i korthet pa foljande satt. 

Ventilerna 33, 54 och 64 oppnas och kompressorn startas sa 
att gasformig koldioxid sugs fran behandlingskammaren 10 via 
ledningen 32, ledningen 30, ventilen 33 och ledningen 66. 
Kompressorn 4 6 avger pa sin trycksida koldioxidgas med forhojt 
tryck och forhojd temperatur och gasen leds via ledningen 50, 
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ventilen 54 och ledningen 52 till varmevaxlaren 82 dar den 
avger sin varrae och vasentligen i flytande leds vidare via 
ledningen 56 till varmevaxlaren 62 dar eventuell kvarvarande 
koldioxidgas overfors i flytande fas. Den flytande koldioxiden 
5 leds darefter via ledningen 58, ventilen 64 och ledningen 60 
ater till f orradsbehallaren 18- Genom att forangningskammaren 
nu utgor en del av behandlingskammren 10 och varmevaxlaren 82 
i sin funktion som kondensor for koldioxidgasen ar anordnad i 
direkt anslutning till behandlingskammaren 10 och avger 

10 kondenseringsvarme till denna erhalls vid utforandet enligt 
fig. 2 en fordelaktig forenkling av tvattmaskinen . Liksom vid 
utforandet i fig. 1 erhalls genom kompressorns 46 verkan ett i 
huvudsak fullstandigt omhandertagande av arbetsmediet , dvs 
koldioxid i flytande respektive gasformigt tillstand. Genom att 

15 det vid kondenseringen av koldioxiden frigjorda varmet aterfors 
till systemet begransas mangden energi som behover tillforas 
utifran och sarskilda uppvarmningsanordningar for forangningen 
av flytande koldioxid kan undvaras. Detta medfor aven att varje 
behandlingsf as dar textilier rengors i den flytande koldioxiden 

20 kan foljas av en destilleringsf as varfor den till f orradskamma- 
ren aterforda vatskef ormiga koldioxiden alltid ar ren. Detta ar 
inte fallet i den ovan namnda publikationen WO-99/13148 dar 
under rengoringsprocessen den flytande koldioxiden cirkuleras 
via filterorgan och f orradskammaren tillbaka till behandlings- 

25 kammaren och darfor inte rengors fullstandigt som vid en 
destilleringsprocess . Den narmare orsaken ar att destilleringen 
med anvandning av elektriska varmeelement for att inte ta 
oacceptabelt lang tid i praktiken kraver orimliga energiinsat- 
ser. Genom uppfinningen har problemet funnit sin losning genom 

30 att den tillgangliga varmeenergin i forangaren vaxlats upp av 
en av kompressororganen och kondensororganen bildad varmepump. 

Uppfinningen ar inte begransad till det ovan beskrivna och 
pa ritningen visade utf oringsexemplet utan modif ieringar och 
tillagg kan inforas inom ramen for den i ef terf 51 jande patent- 

35 krav definierade uppf inningstanken . 
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Patentkrav 

1. Anordning for rengoring av textilf oremal med en fortatad, 
vatskef ormig behandlingsgas, innefattande en behandlingskammare 
(10), en f orradskammare (18) for fortatad behandlingsgas och en 
f orangningskammare (36) , vilka kammare ar forbundna med 

5 varandra med hjalp av lampliga ledningar for att medge tryck- 
utjamning mellan de olika kamrarna, fyllning av behandlingskam- 
maren (10) med vatskef ormig behandlingsgas fran f orradskammaren 
(18) liksom tomning av vatskef ormig behandlingsgas fran 
behandlingskammaren (10) till f orangningskammaren (18), varvid 

10 kompressororgan (46) ar anordnade vilka ar inrattade att dels 
astadkomma i huvudsak fullstandig tomning av gasformig behand- 
lingsgas fran behandlingskammaren (10) och dels utgora det 
drivande organet under en i behandlingsprocessen ingaende 
destilleringsf as dar fortatad behandlingsgas i f orangningskam- 

15 maren (36) ges gasform och via kondensororgan (44) leds 
tillbaka till f orradskammaren (18), kannetecknad darav, att 
kondensororganen (44) star i varmeoverf orande forbindelse med 
f orangningskammaren (36) , varjamte kompressororganen ar 
inrattade att tillsammans med kondensororganen bilda en 

20 varmepump avsedd att ensam tillhandahalla den for forangning av 
vatskan i forangaren erforderliga varmeenergin . 

2. Anordning enligt patentkravet 1, kannetecknad darav, att i 
ledningsf orbindelsen mellan f orangningskammaren (36) och 
f orradskammaren (18) en ytterligare varmevaxlare 62) ar 

25 anordnad. 

3. Anordning enligt patentkravet 1 eller 2, kannetecknad darav, 

att f orradskammaren (18) ar anordnad ovanfor behandlingskamma- 
ren (10) som ar anordnad ovanfor f orangningskammaren (36) sa 
att vatskeformig behandlingsgas genom gravitation kan ledas 
30 fran f orradskammaren (18) till behandlingskammaren (10) 
respektive fran behandlingskammaren (10) till f orangningskamma- 
ren (18) . 

4. Anordning enligt nagot av foregaende patentkrav, kanneteck- 
nad darav, att den vatskef ormiga behandlingsgasen utgors av 

35 flytande koldioxid. 
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5. Anorcining enligt patent kravet 1, kannetecknad darav, att 

behandlingskammaren (10) ar inrattad att aven utgora forang- 
ningskammare . 

6. Anordning enligt patent kravet 5, kannetecknad darav, att 

5 kondensororganen (80,82) star i varmeoverf orande forbindelse 
med behandlingskammaren (10) . 

7. Anordning enligt patentkravet 6, kannetecknad darav, att 

kondensororganen utgors av en varmevaxlare bestaende av en 
behallare (80) som ar fast vid behandlingskammarens (10) botten 
10 och vars inre star i f lodesf orbindelse med behandlingskammarens 
inre, varjamte behallaren (80) genomlops av en ledning (82) 
genom vilken under ett f orangningsf orlopp koldioxidgas fran 
behandlingskammaren (10) via kompressorn (4 6) leds for konden- 
sering . 
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En anordning for rengoring av textilf oremal med en fortatad, 
vats kef ormig behandlingsgas , innefattar en behandlingskammare 
(10), en forradskammare (18) for fortatad behandlingsgas och en 
f orangningskammare (36) , vilka kammare ar forbundna med 
5 varandra med hjalp av lampliga ledningar for att medge tryck- 
utjamning mellan de olika kamrarna, fyllning av behandlingskam- 
maren (10) med vatskeformig behandlingsgas fran f orradskammaren 
(18) liksom tomning av vatskeformig behandlingsgas fran 
behandlingskammaren (10) till f orangningskammaren (18). 

10 Kompressororgan (46) ar anordnade vilka ar inrattade att dels 
astadkomma i huvudsak fullstandig tomning av gasformig behand- 
lingsgas fran behandlingskammaren (10) och dels utgora det 
drivande organet under en i behandlingsprocessen ingaende 
destilleringsf as dar fortatad behandlingsgas i f orangningskam- 

15 maren (36) ges gasform och via kondensororgan (44) leds 
tillbaka till f orradskammaren (18). Kondensororganen star i 
varmeledande forbindelse med f orangningskammaren (36) och 
bildar tillsammans med kompressororganen (4 6) en varmepump som 
ensam tillhandahaller den for forangning av vatskan i forang- 

20 ningskammaren (36) erforderliga varmeenergin . I ett modifierat 
utforande ar behandlingskammaren (10) inrattad att aven utgora 
f orangningskammare . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 

Novelty (N) Claims 1-7 

Claims NO 

Inventive step (IS) Claims 1-7 - YES 

Claims NO 

Industrial applicability (1A) Claims 1-7 , 

Claims NO 


2. Citations and explanations (Rule 70.7) 

' The claimed invention relates to an apparatus for cleaning 
textiles with a densified liquid treatment gas. The object of 
the invention is to take care of all the treatment media used 
in the cleansing process. This, is achieved by bringing it back 
to the supply tank. Another object of the invention is to take 
care of the energy released during the process. 

WO, 9913148, Al discloses an apparatus for cleaning garments 
in liquid carbon dioxide . 

From US, 5267455, A, another system for chemically cleaning 
textiles using carbon dioxide is known. 

None of the cited documents disclose an apparatus that 
recovers essentially all of the treatment media as well as the 
energy released in the process. 

Therefore claims 1-7 are considered to fulfil the requirements 
of novelty, inventive step and industrial applicability. 
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